[Abstract] Proper spatiotemporal regulation of protein phosphorylation in cells and tissues is required for normal development and homeostasis. We present the protocol 'In Gel Kinase Assay', which is useful for protein kinase activity measurements from crude protein extracts. We have successfully used SnRK2s kinases phosphorylate a myriad of effectors, both in the nucleus and in the cytoplasm, from transcription factors (e.g., ABFs) to ion channels (e.g., SLAC1). We show here the protocol 'In Gel Kinase Assay' in details. This protocol was developed for protein kinase activity measurement in plant tissues protein extracts as well as from purified recombinant kinases. In brief: an SDS-polyacrylamide gel is prepared containing the ∆C-ABF2 peptide (a specific SnRK2.2, SnRK2.3, OST1/SnRK2.6 kinase substrate). ∆C-ABF2 peptide is trapped in the SDS-polyacrylamide gel mesh and it does not migrate during electrophoresis. On the other hand, SDS-treated protein samples, without boiling and without any reducing agent (e.g., DTT or B-ME), are only partially denatured and can be re-naturalized in some degree after washing SDS out. Moreover, kinase activity at a high sensitive level can be measured using ATP. In this way, together with the kinase activity value we also have the electrophoretic mobility value associated with the kinase activity. Using a plant crude protein extract, and after sample electrophoresis and in gel protein renaturalization step, we can measure specific SnRK2.2/2.3/2.6 (SnRK2s) kinase activity in gel. We have applied this protocol to characterize SnRK2s activity in a PYR/PYL/RCAR-ABA receptor sextuple mutant. We show that the sextuple mutant line
SDS-PAGE reagents (listed in
2. Grind plant tissues into fine powder using mortar and liquid N2.
3. Transfer 400 mg of the fine powder into a 2 ml Eppendorf tube using a cooled (N2) spatula; add 1 ml of cold extraction buffer (Recipe 3) and mix well by vortexing for 15 sec.
Note: Keep tube on ice until centrifugation (proceed with the next sample).
4. Centrifuge for 15 min at 4 °C (maximum speed, 14,000 x g).
5
. Transfer supernatant into a new 1.5 ml Eppendorf tube and store at -80 °C until use. 9. Incubate loading samples on ice for 15 min.
Load and run SDS-PAGE over-night (10-12 h) at constant 40 V.

Notes: a. Optionally run SDS-PAGE for 4-5 h at constant 80 V.
b. Run a parallel SDS-PAGE (without ∆C-ABF2 peptide) and load the same sample amount. After running, stain this gel with Coomassie to check protein loaded into gel. This
Coomassie stained gel is also useful for densitometric analysis if required.
C. In-gel kinase activity reaction
Note: This protocol utilizes radioactive material and operators require experience in personal and environmental radiation protection and in the management of radioactive waste. (Important)
1. Gel washing: wash gel 3 times (30 min each) with 100 ml of washing buffer (Recipe 5) at room temperature and gentle agitation.
www.bio-protocol.org/e2170 5. Kinase STOP reaction: wash gel 6 times (1 h each) with STOP-washing buffer (Recipe 9).
Gentle agitation and room temperature are required.
6. Gel drying: dry gel over a filter paper with a gel vacuum dryer.
7. Radioactivity detection: detect radioactivity using screen and cassette (FUJIFILM) with variable exposure times (from 1 to 72 h) and a phosphorimage detector system (FLA5100; FUJIFILM).
Data analysis
In Figure 1 we show activity of His-tagged OST1 protein kinase (OST1/SnRK2. KOH and adjust volume with ddH2O to 50 ml (store at room temperature) c. 1 M DTT, for 50 ml: 7.5 g DTT in 50 ml ddH2O (store in aliquots at -20 °C) d. 0.5 M EGTA, for 50 ml: 9.5 g EGTA + 45 ml ddH2O. Bring to pH 8 with NaOH and adjust volume with ddH2O to 50 ml (store at room temperature) e. 0.5 M EDTA, for 50 ml: 9.3 g EDTA + 45 ml ddH2O. Bring to pH 8 with NaOH and adjust volume with ddH2O to 50 ml (store at room temperature) f. 1 M NaF, for 50 ml: 2.1 g NaF and adjust volume with ddH2O to 50 ml (store at 4 °C) g. 100 mM Na3VO4, for 100 ml: 1.82 g Na3VO4 + 90 ml ddH2O. Bring to pH 9 with HCl and boil solution until colorless. Cold solution to room temperature, adjust again to pH 9 with HCl and boil solution again (repeat this process until pH remain stable at pH 9 at room temperature). Adjust volume with ddH2O to 50 ml (store at -20 °C)
h. 100 mM PMSF, for 10 ml: 174 mg PMSF adjust volume with ethanol to 10 ml (store in 1% (p/v) Na2PPi (sodium pyrophosphate)
